ADAR2-dependent A-to-I RNA editing in the extracellular linear and circular RNAs.
Currently, no reliable biomarkers of amyotrophic lateral sclerosis (ALS) exist. In sporadic ALS, RNA editing at the glutamine/arginine site of GluA2 mRNA is specifically reduced in the motor neurons due to the downregulation of adenosine deaminase acting on RNA 2 (ADAR2). Furthermore, TDP-43 pathology, the pathological hallmark of ALS, is observed in the ADAR2-lacking motor neurons in ALS patients and conditional ADAR2 knockout mice, suggesting a pivotal role of ADAR2 downregulation in the ALS pathogenesis. Extracellular RNAs were shown to represent potential disease biomarkers and the editing efficiencies at their ADAR2-dependent sites may reflect cellular ADAR2 activity, suggesting that these RNAs isolated from the body fluids may represent the biomarkers of ALS. We searched for ADAR2-dependent sites in the mouse motor neurons and human-derived cultured cells and found 10 sites in five host RNAs expressed in SH-SY5Y cells and their culture medium. Of these, the arginine/glycine site of SON mRNA was newly identified as an ADAR2-dependent site. Furthermore, we detected a circular RNA with an ADAR2-dependent site in the SH-SY5Y cells and their culture medium. Therefore, the changes in the editing efficiencies at the identified host RNA sites isolated from the body fluids may represent potential biomarkers of ALS.